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3 ^1^1 ^ Xl<g ^ 7^ ^ A]Jr # 

4. J2-^#^ 3 IS ^S^fe Cf^ 7 fl^ ^111 

-§-#*H M(>l)Wfl ^.H1^#^S>J1, ^.tH^#^€ ^ «1M dHE}S>| #^*V 

£ 1 
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1-^ i^-ofl z]^ cfl&ll- $\°M 4€ ^ zl ^{Data recovery 

apparatus for minimizing error due to the clock skew and method thereof} 

£ 3(a)~51 3(c)^ £ 2°fl 51*1^ 51)^ #3r -^*M: li^M ^ JE^ 

51 4^b 51 HI 51^ ^sf M-Bfifl^ ^Itb 5]S.£olcf. 

51 5fe 51 4^1 51^ ^s}- Y^^M ^-*M: *|^M ^tr #JiL-^m o| tf. 

51 6^ 51 HI 51^ ^1^) Aj-Efl *}bj)«-I- ^^^>7l ^tr ^ltr 2|S£o]cf. 

S. 7-Br 51 6^1 51*1^ Ai^-^-^ ^^^>7l ^fV E^oj^-. 

51 8£: 51 Hi 51*1^ tiHE}. ^^^>7l ^tb sISSLoltK 

51 10-^ 51 HI 51*1 si *>*HH ^^s)^ cHo]e1- 4^ ^S>7l ^tr #S 
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<12> <yt»V^S, CflojEl-1- ^^*>7l ^ ^ °1 ^ ^ Al^efl^A^ 7\ 

^ ^"8: <>l-g-SHf U-^^-S. ^I^tt ^MN o|cf. 
<13> ^, ^ *fl^-i- oj-g-^H ^o)E]-l- *}^*Rr tfl o m *fl^ o] 

* *fl\S* °)-§-*H , ^^1^ 3.4*2% 2] t ^1 cflolEf 

<i4> ^bHItt f$\%a>}7} ^n, Als^ WIS. ^JHM 

Afl # ^^. ^eg^ji, %^6\] o^sfl aj £7 > elHtq~i- r-flo]^ 

s ^i^Rr °1 °l-g-3a^. ^M-, ^ ^3*Hr 
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<is> £ «v^o] ol^^Wb *Ml*r, 31°M ^ *H1 #3 ^fMl ^31&°1 

<16> -& ^o] ojHji^s}^ Cf€r 71^3 ^*H^r, ^>7l C-ll o] #*H>M 

<17> ^-71 ^11- ol^7l^^, #3 ^fMl ^4i3HRr 

C-HojEl- ^ ^l^-fbcf. -g- ^°\] tys. tflolEf 4^ ^S., SL 

*1^#^ *r#, Sflt W ^f^, #3) AjfljH ^ ^olBf ^^--i- ^U] 

3# ^71 ^SL^r, ^ #3 ^71£)JL, *1<3 *1## tf^ 

7fl5i ^ #3 ^M?J4. s^^lH 313. 

Cf^ 7flSl #3 ^1^1 -g-^H M(>l)«fl JL^^^ ^ 

# 4^ «1J= 3Hb}-3-^ 31^ ^ ^#^ ( £-*l^«-^ ^^EHH #3£ 

4^ «m HH^l- «1M #3 31 1 ^3- Al^^ ^t^Ka, zl- 

3 afll-aflimsj- #^^4. ^ ¥3-^, 31*1 ^ 3#-¥-<*IH *fll~ 

TflM^S^ ^1^21 ^ 33 ^ «! 5171- ^ ^Jlf 1-^lM^s}- ¥3 

4lJL ^ ^>i4S^ #^^tf. ^"Efl ^-SRf-, afll-^ims* ht3 ^Isoll -g-^H 
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^ HIS cflol^l- ^SU, #Efl AjJl^ 

<18> ^-71 cf^ 4^1- o]J=L7l^Sfl, ^3 #3 ifM ^tt ^1^1- ^ 

iSHHr t|olEf 4^ ^-g. *fl^4. ^ofl ^ t-flo}^ 4^ (a)~(e)# 
31* ^HlW. (a)#7fc K«1M #3 3 cflojEl-l- <^<5}J1, ^3. c}^ 

*1<£ ^ N7flS] #3 ^11°H tb HIM ^*M- M«fl ^ 

(b)^Tll^ N HIS -tlJ:*^ efl'i efl't 

^ ^U-^lMHi^- ^IJll- #^*b4-. (c)^^ ^U-^llMHisl- ^ 

°i£7l- 3#ttt}. (e)#7fc ^3 HJ^7> ^ Aisofl <^*fl>H ^^#^=1 

<19> ol^ ( ^ofl a}-^ i^-ofl ^t!r °flsl# 3:t2j-SRr 01^1 El- ^ 

(Phase Locked Loop:^}, PLL°lel- #)(100), 3^ (no), 31 1 

(120), ^3* ¥3^(130), -M ^^-¥-(140) ^ HMeJ- ^-^(150)1- i^-^. 
<2i> PLL(IOO)^: S^^tt #3 ^(CLKHl ^7l£l^ ^ 7fl^^ 413: 

(PH_CLK)» <^7HH, #^ ^1J1(PH_CLK)^ ^ #§1 ^ (CLKH1 ^ 

7ls]cH z\z\ 4^- ^1^* 5. 1^1 ^Al^oflAi #3 ^]S(PH_CLK) 

^ 127fl^ a^s. cfs. ^ ^o.s. 7H^4. ol^^ ^Aj- A]^ 
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(PHXLK)^ 3«fl £.^#^(110)^1 HI £3. SgM-rg #^ ^S.^ o]-g.^4. 

<22> 3 yfl 5.^Afl = sl( 110 )^ S^O^ CflolBKSJ)IN)€- ^"71 ^ #3 

4l:i:(PH_CLKH -S^sH 3tifl N«1M f 1 no]^. 

^ S^l^^lfe ^ c)lolBf(SJ)IN)^ ^^-^ ^A]^ 

°.S-^Ei 31 4*1 ^ ^flSj A)Jro] ^o. s 7>^^cf. ^, 3«fl 

(110)^ 4«1M cfl <>1 ^-8: 3*1 #7] ^# 

^lJi<Hl rfltb 4W]e^ 2]^ dHB)-!- zj-zj- 3«fl ^^1^ 12«lJ=i4, tf^- 

£:£(CUO^Pfltt Iw]i.7>"i^^l3wlir7> ^cf. ^7HH, cf^- 

(CLKH1 tfl^b "H D -i v ^ «]^^ 3«fl ^LiH^#el(110)^ ^l^^l^^-S.^ ^-Sfl^ 

<23> zj#^-(120)^r 3^fl -2-W^^(110HH #^ 13 f] — *\) °) Ej-» ^^^> 

*I13^3- ^1 31 ( NEXT/PREV/MA I N ) 5*1 #3^-. a^H*!, ^fll~^l3^ ^Jl 
(NEXT/PREV/MAIN)^ #3 ^l^(CLK)^ #^ ^°\] £]sfl 3«fl -2.«1 ^#^1 (110HH 

*r ^ 7H M-eHM, ^#33 3]^ £aj- X\%& ^ 

<24> ^ -^«. (130 )^ ^#^-(120)^1^ afll~*i|3^ ^1^ 

(PREV/MAIN/NEXT)* AA Hr3*H ^H~^l3€S)- ¥3 41 Jl ( NEXTA/PREVA/MA I NA ) 1- ifS*) 
tl^f. ^3., tgij- ¥^^-(130)^ ^1-^13^^- ^IJll: ( NEXT/PREV/MA I N ) ^<HH 1^ «1 
£7} 7HJ- ^ t!r 4lJl» £5}- ^f^ 41 315*1 
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<25> a]^ w-(uo)^ ^^-(130)^^ #3^ ^1-^13€^ ¥3 #5. 

( NEXTA/PREVA/MA INA ) °fl -§-#S>^ 3«fl ^^#21(110)^ #^ # ^ $1*1^ «1M 
Bj-*^- ^*}7) <#Efl a]s:(STATE)# ^^^4. c*}7HH, ^-Efl a]s ( STATE )¥ 2 

<26> c-flolB)- ^^w. (150 )^ 3tifl i«1>g#s|( no)6fl >H 12 wlJE cflo]E}# <y^*> 

ul, ^"Hfl ^^-(MOHH #^]tt ^-Efl a] Jl( STATE) <H1 #-§-*Rr ^^1^ tilM 

tMB}tt ^ HM^S. ^HH, t|o]El- AlEHW.( 150 )^ 3 tifl j). 

w^l-^(llO)^ 13^1 «jig #^ cf-g- ^IS^ll 1W1M# ^WKn, 

12H1M ^4"" ^""^"1- ^>¥"^^/ath ^H^Md^-¥-(150)^ 3! 3Me^ ^ 

cflolEf ^^-(150)^r ltilS^ 4«1 M<3] «jt ^o]El-(pjx)ur[0:3])* #^th=K 
<27> o]fi|- ^ ^.g. ^ C-HojEf 4-^ 21 € ^IJL^ 1W1M 

3«fl -2.^^*1 HM^*^ efl^ Al^ofl <q*|H, Afl^^ 

& *\] WIS ^ ^. y]E.g. AjEfl^Vx}. U^SM, <y^£l^ Al^ofl ki^-s}u\z\-5_ 

<28> £ 2^ £ lofl £Al^ 5)1^ ^ ^#^-(120)1- it^^l 3]S;E°14. 

£ 2» ^-S^, ellf ^2)- ^#^-(120)^ ^#^-(200) ^ 3# 

#^-^-(280)5. ^^cf. 
<29> igsj. ^#-^-(200)^- 3tifl iL«1^#ei(110)^^ #^5]ir 13«m ^1°1^1-^- <3^> 

^ <*13$ 01 Ml- ^ 511 *i £3J-S #*1 ^^-1- 3*11, ^ ^#-^(200)^ 

cf^ 7 flsl HflEj-aj j2.o> 7flol;ES.(201~212)5. ^^^h £ 2» #S*V^ , < $^ 
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#(D0~D12)£r 3«fl S5.*H^#e|(ll0)<fl^ #33^ 13*1^. i+Ej-^^. 
<30> ^afl3 £.3., 3 #-¥-(200)^ SL*\ 7flolS«-(201~212)^r A 7 A ^7} 13«1 

A 1#^ ^IJKnext), *fl2#^ ^Jl(prev) ^ ^]3#^ ^lJL(main) #^<=K ^Hl 

>H, ^ ^#^-(200)51 12til^ ^ dHBKr 3«1M^ ^S-sW #^ ^1JL7> ^£i=K 
^, tiflE^-^ io> Tflolm #(201-212)^ #=H *>^1 eflU^ ^7} ^*fl*} 

$£.3- , ^*fl 41 :£ (ma in, prev, next) ^ <H 

<3i> wfli}-^^- 0 > >H°ik(201)fe ^ #*fl «1M(D0)^ ^ «i^fl alM(Dl)!- tiflm}-^ ^3^- 

*><^ ^H#^ 4l:£(next[0])l- ^, *))1#^ ^l^(next[0])^ DOS}- Dl^ 31 

t ^^S.^, «flB)-3 i 6 > 7flolM(201)^ *M efl^^l € «fl , 31 

«]e(di)«4 Afl «i*fl ti]E(D2)l- tfflEj-aJ ^Ej^-o} ^12#^ ^lJKprev[0])# ^*M=h 
^, *l|2#3 ^lS(prev[0])^ Dl-4 D2^ ell 1 ! ^sj-l- &3\-o]v%. HflEj-aj .£ 

o> 7lMm(203)^ >*fl ^ wlE(D2)sf vfl «I*fl h]S(D3)» wflEl-*] ^s^H ^fl3#^ 
<0s(main[0])# ^ ^, *113#^ ^ls(main[0] D2^ D3^ el^g #*l*b 

<32> ol^fj- tiflEH _£.o> 7flolES. ( 204~206)^- o]^^V ^- tfloj^l- zj-zj- 

wflnH ^sj^j-o} *m t ^j|2 ^ *fl3#3 ^ISlCnexttl], prev[l], main[l])# 
v}&7\x)S-, sM^ 711o1es.(207~209)^: *Hl, *fl2 ^ *fl3#^ 4lJl(next[2], 

prev[2], main[2])l- ^8^*>Jl, Slo} t))o] J= #(2 10-212 >fll, *fl2 ^ ^13#^ 
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^]JL(next[3], prev[3], main[3])» , 13«1^^ ^ ^}o}^ aflEj- 

3 feeler 1^ ^i^flS. 3«lS #3] 3. ^r^cf. 
<33> £ 2» , eflt £s}- ^#^(120)^ igs}. Ais #^(280)^ £ 

#^(200 HH *fll,*1l2 ^ *fl3#^ ^SlrCnext, prev, main)^- #^ ^ISLtS. 

feslS^l-Ji, ^el ^32fl- z]-z}- ^1^5}- ^IJKNEXT), ^2^5}- ^1 3: (PREV) ^ 

^113^^- ^Jl(MAIN)S^ ols]*)- ^efl, A]^ #^^-(280)^ 

^.o> 7flolE-i-(220, 230, 240), 91^^(225, 235, 245) ^ 4^ 7fl^ oflj= TflojEf 

(250, 260, 270)^ i^W. 
<^i> ^-*fl^o_3., ^4 7flolE(220)^ ^-gHf (200HH #^3^ ^ *fll#^ 

#(next[0]~next[3])* ^Bl^W . ^1^^(225)^ 7fi<>lS(220)^ #^ uV 

^>-l7lJl, ^sfl- a] Ji(NEXTB)S>H ^t^. 

<35> _2_o> 7flolE(230)^ ^#^-(200)^1^ #^^]^ A A2%% >il£t 

(prev[0]~prev[3])^- ^^(235)^ SL°} 7\}°}^-(230)2) #3 

jI, ^r^i^ ^4-1- *fl2«V*l ^1J1(PREVB)S^ 
<36> _£o} (240)^ ^s}- ^#^-(200)<Hl^ #^^]^ *fl3#3 ^131* 

(main[0]~main[3])* ^e|^-tM=h (245)£r SL°\ 7fiol_= (240)^1 #3 

*]?}3L, *H3«>*1 ^]JL(MAINB)3*1 

<37> oflj= 7llolE(250)^ ^j- 7lHj=(220)£] #^ ^IS^q- ^l^B]l-(235, 245) # 

^^fe ^12, ^3«M ^ (PREVB, MAINB)«- fe5]^>Jl, #7l 

^]Jl(NEXT)5.^ ^^^-4. oflc 7flolE(260)^ .2. of 7flolj=(230)^ #^ ^IJL^ .91*] *\ 
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#(225, 245 HH afll, ^l3«>^i ^IJKNEXTB, MAINB)* fce]^S>jl, 

*\}2#Q ^1J1(PREV)S-^ TflolM (270)^ 2.°} 7llolH(240)^ % 

^ ^^^#(225, 235 HI ^ #^51^ afll, ^12H>^1 ^IJUNEXTB, PREVB)» feB]^- 

<38> 5L 3(a)~5L 3(c)^ £ 2°fl JE^m « ^ ^#-^-(120)^ ^-g- ^t^7] ^ 

S^^^^-i , £ 3(a)fe efl^ *£s}- Al^ofl 4^ ^li^sj- ^s(NEXT)7> ^sl^ 
M-bJ-^jl, £ 3(b)^ ^12^5}- ^!Jl(PREV)7l- ^-^^^ M-^iflji, £ 3(c)^r *H3# 

^ >0J:(MAIN)7> ^r^s]^ ^» M-EfW. £ 3(a)~£ 3(c)^ ^3 #3 4lJr( C LK)£) 

<39> £ 2 ^ 5. 3* #S3r>c^ E 2^1 51] IS ^5)- ^#^-(120)^ ^<Hl 4MI«1 

<40> £ 3(a)# ^-S^, <^ #3 ^IJUCLKHl cfl^: ^ #3 ^lJL(PH_CLK)£l 

wlM i&fl^ HMe^ £ 3(aHl q-E}\+ Hj-Sf ^-ol o-nj- lo] ^Efl# ^rfjl 

7Hmti. ^-foii, h 3( a )^ <£^ his(do)^ toiji, «]e( D d^ .o^# 

#7fl 35.3., wflE^ ^.o]- tIMe (201)3} #^(next[0])^r *>°1 eflt^l €i=K °1 H , ^\ 
^ 7flomi-(202, 203)^1 S-f 3H3°1 ^7>^1S, <93 «lm(D3) 

Tfl o]e (204)5] #^(next[l])£- tfA] *H 31 ^1 ^4. ^ A ^ 

^#-¥-(200)^1 *Hl#^ ^!Ji-i-(next)£: 3.^ «W M-^^l *\}2>^ ^S. 
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l-(main)^- A)2^% ^S#(prev)^r 5L-f 31^1 34. ^, £ 3(a)# ^S}^, 3«1e 

ol nfl, £ 2°fl igsj- All #^-^-(280)21 S.o> 7flolM(220)fe «W 31 

t^l AjJll- 5E*h *fl2#^ Alis-( prev )ji}- *fl3#^ aI^s- (main)£- S-f efl 

fQolS-S. -2-°!- TlH HI" (230,240)^1 a]Jt^ e ^ ol ^4. , oflc 

Til o]e (250)^1 #3 Ajjr ^ ; Tfll^s}- a] 1 (next) ^ ^>ol efltol sqji, ofl= TilojEf 
(260, 270)^] #3 -tlKPREV, MAIN)^ S-f &t±. 14^AS, ^1^^- Al^r 

(NEXT)>> ^o1"^1^o1^l7 (p^ V rMm) 0 l S.^r ^-fxr, 31 13 ^2}- 

Al^o] £ 3(a) ^11 5^1 € a>sq- ;£cHr 3* ^sflcf. oje^ ^-f<^, ^^H^ «> 
, ^ ^H^Hi" D2, D5, D8, DIM: ^^l^, A 31 ^1 0 1^-^ 1«1 

£ 3(b)# ^-S^, M:^ ^1KCLK)7> ^1 c-fl ^(SJMN) 

^ ^ *W\H4. ^1 *fl, £ 3(b)sj HlE( D i)^ -o-olji, oj^ a] 

M(D2)^r T&€- #7fl HflBf^ _2_o> 7llolE(202)^ #^ (prev[0] *r}°l eH^o] 

£th «M3 -2- d > 7flolMl-(201 ) 203)^ S-f 511^01 S}t}. v}3$. 7 }7)3_ y 

(200)3 *fl2#*N Ai^s.( prev )^- s.^- ^>o] eflifoliL, t4^*1 ^3#^ ^lH-(main)^|- 
*fll#^ 4l;£#(next)£- 3.-?- efl^o] s}tf. ^ ( 3H]M. ^ 4ZL#^ cl)ol^l- ^o\] 

Ai Z]"^ ^ «i^fl tilS^ ^] Hl^O H)E A>oH] el] ^ ^# ^^Cf. 
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<43> ol nfl f ^ 7^%. A]Jr #^(280)^ SL°} T^l E ( 2 30)^r *}°} # 

Sfh *fll#3 ^lS*(next)4, ^13#^ ^lS-&(main)^r S.*f- S-f 
^.o]- Til o] Ml- (220, 240)^1 S-f efl10°l ^cf. ffj-iiH , oflc e ( 2 60)1- 

f-SH f^sq^ ^12^SJ- ^lS(PREV)^ *M %}^°) 51 ZL, = 7flolE-g.(250, 270)^- 

*fli, ^ll3^sl- ^]iL(NEXT, MAIN)tt S.-?- efllS. -g^tf. 
^12^^- ^S(PREV)7> §>ol sjji, tf-E- ^1Jl#(NEXT, MAINH S.^- eflto] 

^5h7> m^s)^ Al^c] £ 3 ( b )<4 ^-cf^ ^ ^ ^cf. ol ei *V ^-^Ml^r, 
5. 3(b)£) ^ HH^l: #oflAi DO, D3, D6, D9^r ^ ^ , ^1 HH^S} 1^1 H 

<44 > o]^- -B-a]-^ ^ o.S, S. 3(c)°11 ^, ^1^1(MAIN)7> 

^ ojcK ^ ( £ 3(c)tt <93 #3 ^IJL(CLK)^ cfl 
olEf(S_DIN)^ * °1 "fl , Sl<>\ Tflo] es. (2 03, 206, 209, 

212)^ ^]3L(main[0]~main[3]Hl £)*fl 7lMM ( 2 40) ^ ^H. 7lM.E(270)^ 

<45> Zl- WlE^O] ellf ^ ^l^ol H 3(c)<2}- ^ 3^1 H *J 4ZL#^ 

e ^oflAi zj-z| Dl, D4, D7, D10# I^e ^o]]^ ^a] 

<46> ztelM-, #^ ^ft-y} £ 2^1 ^lsl-(NEXT, PREV, MAIN) 0 1 ^1 
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°fl ^ 5^. °lei^r ^-f °fl^, 4 ig^. aijt^ ti]-^^ -tls-i-CNEXTA, PREVA, 

MAINA)°fl S]«fl z}- 7flo]M#(250, 260, 270)^ ^-f eH^o] ^cf. o}<% 

£o} ? ^7} ^ ^ofl^r %M ^ ^#^-(120)^1 #3£r 

. ^r, %M €3* ^#^(120)^ #33*1 HH^^M; %^}7] trfl-^ofl 

<47> £ 4fe H H #2|- ^^^-(130)1- *L*$?>}7} ^Hl^l 

^s)- ^^^-(130)^ ^11-^13^^ ^-(400, 420, 440) ^ s)^} ^r^S.^ 
^ iL^V ^o] M(470)l- i^-tb^-. 
<48> ^ 4# ^l^^rUOO)^ efll ^Isl- ^-fr^C^OHH ^U^sj- 

<0jr(NEXT)l- ^^^>J1, #3 41JL(CLKH1 -§-#*H 4IJl(NEXT)7> t>±7}S\ 

3t*r# ^U^s}- ¥3 ^ls(NEXTA)!- ^ o]^ ^-g- ^Sfl, ^l^f- 

^(400)^ #^##1-(401~405), Slo} Tflolef (408-410), 9H= ?1] °1M1;(412~415)3- 

^flPr^WOO)^ (401~405)£r $L°\ 7\} Q )*=U70m -f^}o} ^ 

3 ¥3 ^ 4l3-(R_ACCHl -§-W^ B^i^t}. 
<49> ^l^^UOO)^ -M^l-Tg cj-^ ^cf. ^.o> o]e (407)^ 

^1Jl(NEXT)S* #^#§(401)^ #3 ^IJUQDl- fe^^-W. #^##(401)-^ 
7flo]E (407)2] ^ tiM*q. ^^(Dl)^-S el-Jl, °m #^ ^1^(CLK)<H1 -§- 

^Jl(QD» °1 ?lHH(412)^r ^(NEXT)^ # 

^##(401)^ #^ ^1S(Q1)» ^^^-*>J1, fee]^ 711 o]e 

(408)^ €^##(402)^1 ^]S(Q2)^ «?H= TlM e (412)^ #^ <0^# feej^jl, 

fe£]^a #^«(402)^ t-flolEf «a^(D2).5.S <?l7H!-t}. #^#f-(402)£: <3 ^ 
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<50> o}^ -^-AftV «^ O.S., 7flo]E(4i 3 )^ ^li^s}- >yjL(NEXT)4 #U-t"f- (402) 

3 #3 ^1^(Q2)» ^S^H =L ^4* A<>> TflolE (407)^1 ^i^. ^l7>tbrf. 
*\, #^#l-(403)^r J2.^> 7flolM(407)^ #^ ^JlS 3He} <y^(D3)°-5. ^7}^, 
°m ^IJUCLKHl -g-#SH #3 ^1^(Q3)1- ^t!:4. olB]^ 4^0] aV^sq 
<H afiUSS* ^1Jl(NEXT)7> 5«i ¥3 3^ ¥3€ ^Dl^^- ¥3 ^^(NEXTA)S.^ # 

<5l> £ 4o\] S.X\Q 3 ¥(420)4 ^3 :i f^^-(440)^ *Hl¥3 ¥(410)4 ^ 

4 -B-^VW. ^r, *fl2¥3¥(420)Tr #^#«(421~425), TlHSl: (427-430) ^ 
= 711 #(432-435)5. ¥ A 3^4. ^th *fl3¥3¥(440)^ #^#1-#(441~445) , £. 

o> Til ol Ml: (447-450) ^ = 7fl °1 Ml- (452-455 )S ¥^€4. ^r, *ll2¥3 ¥(420)4 
*fl3¥3¥(440)^ ^1J17> zj-z]- ^I2^sh a]Jl(PREV)4 ^|3*g3j- ^ls(MAIN)^JI, ¥ 

^ #^ ^1J17> zl-zj- H]2*m ¥3 4]5l(PREVA)4 afl3€S* ¥3 4lJ:(MAINA)4^ 
^ x}°)7\ Sd4. 44*1, ¥313^ ¥^ Si 313: "M 1 ^ ^3=44. 

<52> £ 40^ ^.o> 7flolE(470)^ 444 ^1~^3¥^¥(400 , 420 , 440HH #^4^ 

*0 l~*f|3€3j- ¥3 ^]JL(NEXTA, PREVA, MAINA)* ^4^}^, ^t]"4 €4-1- ¥3 
4]J:(R_ACC)5.4 ^, ^ 335 ^1^(R_ACC)¥ #7) a|]l~all3^3* ¥3 

(NEXTA, PREVA, MAINA) # ^17} nfl ^34. 

<53> J£ 5¥ -£ 4^1 ^4 ¥3¥(130)£] -g^M- ^*}4 ifl^ #5-¥*H=5.4 , 

44 *]ln£4 ¥3 4] 3: (NEXTA)* 4^(500-504), ^2^5|- ¥3 ^(PREVA)* 

^H4fe 4^1(510-514) ^ ^13^^- ¥3 ( MAINA)!- 4^ (520-524) °-5. 
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£4 n ^E5t #2:SH ^ ¥3^(130)3] ^*H1 -$MI*1 ^ 

^l^^^-C^O)^ #^ -UsKCLKH -§-^H *Hl£3- ^1S(NEXT)« ¥3 

*M}(502). £ 4°fl 2E*m ^11^3^(400)^ *>°1 ^ Jl(NEXT)7}- 9± 

7>S)^ ( #^##(401)^1 ^17>5]^ <^(Dl)^r *M o] nfl , <g ^ 

#3 ^IJUCLKHl -g-^SM #H#f-(401)-8r S"M ^ltsl #^ ^l^(Ql)!- ^^th H 
*h afljEL TlH e (412)^ ^ *fll^ ^ls(NEXT)^ #^##(401)^1 #^ ^IJL(QI) 

# "feiMlHM f*H' #^ ^i-i 7 "^^. °1 ^ -2-°> ?lM^-(408)^ 

3*D>H #^##(402)51 tflolBf <33(D2)£- *M 3Hfi<>l (402) 
£ #3 AijL(CLKHl -§-#*H *W eflt^ #^ ^lS(Q2)» ^tb^-. ^^tt 4 
^-§- #*}^, 3«l^fl~5«i^ #3 4!Jl(NEXT)7> ^17>S1^, zj- ^^#l-lr(403~405)^ #^ 
<a^(Q3,Q4, Q5)^ *Vo] ^H^o] ^cf. , £ 5# , 41 Si (NEXT) 3 

^3 «^7> N^, <*ll» *<=H 5^6] 5]5i^^7> ^€^(504). <^ ^1 <Hl , a]s 
(NEXT)^ ^ ^^7> 5#o) sqo^^-g. ^*Hr 3^ #^#l-(405)^ #§W *W 5)1 

HIM 2] #Efl ^ 3-§- ^-^i ^-=711 5W. S- 5* ^2^3, 

*Hl€3* 4lJl(NEXT)£| §^ 7 > 5^<>j afll^a*- ¥3 ^lS(NEXTA)» #^*> 

al, 33! ^(RJVCO* ^^*><H ¥3 130)1- e)^^l?l^(508). 

412^2}- ¥3 4lJL(PREVA)7> ^£)^ ^-f^ #71 *HliS$- ¥3 

(NEXTA)^ ^ -fr>M-S>i=k ^, *fl2¥3 4!JL(PREV)7> ^sqfe- ^# 
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5^] ¥3 ^IJL(PREVA)* ^^(516), (130)» e)^^ 

i=K518). 4!iL(MAINA)7} # 

<56> o]s). ^o], z]- 1-^13^ -^rlrUOO, 420, 440 Hi ^ ^l]l-^3^5l- 

(NEXT, PREV 31 MAIN) <y?H oj^ #Bfl7> 5]^, ^ 

^ ¥^-^(130)^1 tgsj- ¥3 ^ISS^i St!:, ¥3 ^ 

7} ¥3 -t!Jl(R_ACC)7|- *}o} efl^ol ¥^ : ¥-S(400,420, 

440)^ sl^^H Afls.^- wj-ol-s-ol^ ^-Efl7} ^t}. 

<57> J£ 6£r ~5L l°fl ^-Efl ^^-^-(140)# ^^s>7l fl^- ^MltV 

^fll-S-^fl ^^^-(600)5+ ^112^-Bfl ^^-^-(650)1- 5L^-^. 

<58> s. 6-$r %3i^, ^ll^-Hfl ^IJl ^^-¥-(600)^ ^S}- ^^^-(130)^1^ #^£]¥ 

l~*fl3tgsj- ¥ ^ ^ 31 * ( NEXTA/PREVA/MA I NA ) -g- fee) St^al , fee) ^-fr -SM 

#3 ^!JL(CLKH1 -§-#«H ^1^-Efl ^s(STATE0)S^ 7]^ ^ 

*fl, ^11^ US. ^¥(600)¥ ±o\ 7flo)ES. (602,604)4 #^##(606)* i^t!r4. 

<59> ^, ^l^Hfl ^IJl ^^^-(600)^1 i^o> 7flo}E( 60 2)fe #^#l-(606)^ ^iJl 

^, ^ll^-Efl ai^(STATE0)2}, *\}2*m ¥3 ^}Jl(PREVA)» ^^i, aV^. ^e] 

^lJl(NEXTA) ^ ^13^51- ¥3 ^IJKMAINA)* fe5^SKn, # 

^ #^##(606)^: 7Ho]e (604)2^ #^ c-flo]^ <a^o_S ^s-oIji , 

-ilJUCLKH -§-#*M #3) ^lS(STATEO)!: ^W=K 
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<eo> a^-, ^12^-Efl ^IJL ^^-¥-(650)^ *fll-*i|3tfiS* ¥3 -tlS*(NEXTA/PREVA /MAINA) 

* ^ 2i^\Jl , feel ^-71 <0Jr( C LKHl -g-^H 

-tls ( STATE 1 ) A i #^4. 7l^-g- $n ^12^-Efl ^^«.( 650 )^ ^o> Tflo] 

Ml:(652, 654)4 #^*§(656)# S#$tK ^, i^o}- 7llolM(652)^ #^#l-(656)4 
#3 Ajjr ^, ^l2^Bfl STATE 1)4 ^1^2}- ^3 ^lS(NEXTA)!- ^^^-sj-jl, 

feel^ £ 6<HH *fll#Efl ^1Jl(STATE0)4 ^l2^Efl ^ljr 

(STATED^ 2*1 S^-o_S S^S^ #31 ^1 3L( STATE [0: 1] )# 44^4. 

<6i> 5. 7$r S. 6°\) #3] ^^^-(140)^ A 4^^}7] i^°14. £ 6 

^^a4o74~¥*Hi #41*1 ^^4. ^i, ^ 

3-*r(130H]>H ^13^51- ¥3 ^1^(MAINA)7> ^E)^ ^-M, *fll#3l ^-^-(600) 
4 i^o> TIM ^ (604)4 Aljr ^#^(650)4 7llolE( 6 54)^ 5.0. ^ 

t°l ^4. #^#l"ir(606, 656)£r Aljr( CLK )oil -g-^>^ ^ ell^ 

4 ^ll^Hfl ^1Jl(STATE0)4 *H2-#Efl ^1J1(STATE1)# #^tb4. £ 7# , *113£ 

Si- ¥3 ^ls(MAINA)7> #^sl^ #31 ^]S(STATE[0:l])^- '00'^.S. ^^4. 

atb, W ¥3 #Jl7> 1^4*1 ^u}, ^]3^s|- ¥3 41Jl(MAINA)7> <3^*1-^ 

^S)^, #31 A]jr( STATE )¥ 711^ '00'* SEth ^s)- ¥3^(140)4 #^ # 

57} H}3*$_$- ¥3 #Jl(MAINA)<>1H 42^_s\- ¥3 ^lJl(PREVA) S£^ ^l^s}- ¥^ 
(NEXTA)-S. 3L°\] ^ -y-Efl A]^(STATE)£ '00*<HH cf^ £3^4. 

<62> n><^ ^ ip^«.( 130 )o] ^ Aljr 7 > ^flltfl^- #J>(NEXTA)7> S) £ , ^l^Efl 

^11 ^^(600)4 W 7flolE( 604 )^ S.^- sfl^Sol slji #^##(606)^- 

<^ #^4^ *fll#3l ^IJL(STATEO)^ S-f eH€ 0 l ^4. °1 «fl , *H2#3] ^S. -fl^ 
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(650)^ ±o} 7llolH( 6 52)^ #^£r S-f $3-, ic°> 7flolE( 654 )o] 

°1 ell's 0 ! £4. nJ-eM, #^«(656)^r #33^ ^l^(STATEl)^ *} 

°1 ^110 ^, T#-g- ^^cf. ^s^o.^., aflH&S?- ^ ^}Jl(NEXTA)7> t^^^r 3-f°ti, 
2«1M^. S^s)^ ^Efl a] J: ( STATE )^ '01'°] . ">€-7>*l 3. , tf-g- ^ ¥3 ^1517} 
Sl7>3*l <S^^ ^ll^S}- ^ ^lSl(NEXTA)7> <?17>S)^, #Efl ^ls(STATE)^ 

<63> ^ ¥^-¥-(130)^ #^ ^1^7> *(|2tS^ ^3 -ilSKPREVA)^^ , ^fll^ 4] 

3L ^^^-(600)°!]^ t^^^r ^ll^-Efl ^l^(STATEO)^ *}°1 efl^ol sqji , *fl2#Efl ^JJL 
^^(650"HH ^f2^ ^Jl(STATE1)tt efllSol , 2«1 ^ 

^-Hfl Ai^(STATE)^ '10' ti-^r ^Hr^-. £. 7^- ^ ofl ^ ^sq^- 

^ ^-Mfe #3] ^ls(STATE[0:l])^ h]e zjjz)-, zj- ^e?]s.^ ^sfl 

<64> £ 8-gr £ 1^1 Ofl ol E|- ^^-^-(150)1- M-Efifl^- , 

^1-^114^1 ^^-(800, 810, 820, 830)5. n^^tf. 
<65> £ 8* ^S^g, 800-830 ) ^ ¥3 ^ ^]JL#(NEXTA, PREVA, 

MAINAH ^*fl ^€ #31 ^(STATEHl #-§-*H , 3«fl -2-tH^#ei (llOHH 

<66> £ g£| ^HHH ^]1-^14^1 ^^-(800-830)^ ^ s>i-f^ igEl^^U^s. ( 805> 

815, 825, 835)5. <^7HH, ^31- *H #(805, 815, 825, 835)3} 
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^ ^1 S^ul*} ^4 ^^l^Vcf. £ ^^Sr ^1 

w]m ^r7> 4^1 ^^-1- M-El-v£cf. ^#*H(805)tt 3wfl 5.H]^l-sKll0)^>H #^3^ 
12ti]E djoiBl- ^ <3^3<>] ^1 alS(D0,Dl,D2)# <y ^ °-SS}:2, -tfBfl 41 Jl( STATE HI -g- 
^ <^7HH ( ^^^.au-KsoO)^ #^ ^IJL^r 4«1S^ ^ eQ 

^°1H win cflolE|-(p_D0UT0)7> ^x^-. ^E^#a)Ai(8i5)fe q-g- 

(D3,D4,D5)# 4]5L(STATE)«fl -g-^H 4 # «1H-I- aJbh^i}. 

°1 ^ , ^h] 1-^^-^(815)^1^ ^IJL^ 4«1M ^1 c-flolEf ^ ^ «1*|) alM 

(P_D0UT1)7> ^cf. SEth ^E]#B3)^(825)^ ^ >M| «U=(D6, D7, D8)^ ^o]e}# 
"§f ~ji ^( STATE) 3| «1 "M ^» ^ . ^ ~ _ 

^E]mu^(825)^^1 ^IJLfe 4tilM c^ojBl- ^ >*fl «i*A a)M(P_D0UT2)7> ^ 

cf. ^El#aiA^(830)^ *}*1^ Afl HlS(D9, D10, Dll)» #bJ) 41Jl( STATE H 

-§-#*H 4 ^ ^ ^^-tK ^EH^Ui (830)^1 #3 ^JiL^r 4«1M ^1 

^ 4«I*I| ^ f tilM(PJX)UT3)7> ^tj-. 

5. 8# %3fcS>^, lEl#eJjA^(805, 815, 825, 835)^8: #31 4} Jl ( STATE )^1 

2«1S 00°HS, ^ *m «1 e dl oi Ef# -Jd^S}^ Stb, #3] -<0 si (STATE) 

5] 2*1 e ^o] ioo]^ zfzj- % «}*J| alS cflolBf* ^i^^rq. n>3V7l-:*l 3. , #Efl ^IJl 
(STATE)£) 2al^ #o) 01^1^ ^ Afl wi^fl tilM 

£ 9tt £ 8^1 5^1 € cflolB}- AjEfltL (i50)oj ^T^^i t^olcf. ^, 

^1# Ir^H , ^1S(STATE)7> 00^1 ^-f<fl, ^ wlss.^ ^ 

^ ^1^^: £ 3(c)^ 'MAIN'*?] ?A°-S- ^^€i=f. , ^ l" 3 )^ (805, 815, 825, 
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835)» #^3^ HMEHf- Dl, D4,D7,D10°1 ^cf. 3^, #Efl >0 J: (STATE) 7}- 10 

91 ^^-°\], A ^ 3l€ £3^> ^£}^r 5L 3(b)2l 'PREV^ %SL3. ^ 

^^cf. ix|-bM, ^-71 ^#b*Hs.(805 ( 835)^: #33£r dH^Rr DO, D3,D6, 

D97> ^cf. #Efl ^1S(STATE)7]- 01^1 ^-fofl, ^ HlE t ^ gQig ^^- 7 > 

^ ^1^-8: 51 3(a)^ 'NEXT*! $SLS. ^-^i , 3 !■( 805-835) -f-Sf- 

^ dH^Rr ^ D2, D5, D8, Dll o] s)^ ^-fr *r 5M. 

^JLS ^^^cf. ^ , 3tifl .2. «1 ^#3(110)^ «33s1*r K«1S, ofl§ »<H 4w]e cjo^ 
2] 3]i tflolBfl- 127fl^ $\^r #^ ^Jl(PH_CLKH1 3«fl SLV) ^#*g W(*ll900# 

Tfl). 5)1^ ^#^-(120)^ 3wfl NwjE <>fl# , 12^1 M ^ 

31 *t ^sl-l- eflt €3J- ^ ^11-^113^^- <dJ> (NEXT, PREV, MAIN)-!- # 

^^4(^910^-^1). °l nfl, £3- ¥3-^(130)^ eflt ^ ^#^-(120)^^ #^£}¥ 
a||l-a|)3£S|- ^IJUNEXT, PREV, MAIN)^ ik*& $t7} ^ ^7} m. "fl^l ¥*}W(*fl 
920^-7^1). £th ^11920 #7lHl*| ^|i-^|3€^- ^JUNEXT, PREV, MAIN)^ ^ 5^1" ¥ 

^-sH y] £ 7l- 7H)- fe^r ^1^1" ^Hl #-§-*M 

alS tflolBf #<HH ^ «1e ^1930^-^1). <^7HH, HJ5L7> 

3#*Hr ^11-^13^^- <0Jl(NEXT, PREV, MAIN) 5} M ^7]- ^ ^ 

7> $H ^11-^)13^^- ¥3 ^]JUNEXTA,PREVA,MAINA) ^ ^7> lM835afe*l-i- 
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<7i> *fl930<3:3HH ^*\, ^ll^sl- ^lJl(NEXT)^ ^ &&x}7} ?b^^(^940 

#7ll). *H940#7lH*| aflnaaj- ^ls(NEXT)^ «l£7> ^ &&s\&, 3Hb|- 

-3^(150)*=- ¥3^1 ^l^S* <0s(NEXT)^l ^-g-^Rr 37fl ^^1 ^ ^uj-^ 1 ^] 

47fl^ cflolEKD2, D5, D8, DID* 4(^1 945 #711). <*|7HlAi ( cflo]^ Aiuj*].^. 

^-7) *r*\ ^ls(NEXTA)^ ^-^5]^ ^-Efl A!Jr(STATE)cq H ]e 3H1 nq- 

i*M ^€4. £ 1^1 ^ahi oflA^ zy-o], a]^ ciioiBf7> 4«m &$3. <&7}S\ 

JL, 3«fl ^.^^#^0] ol s^^- %o.d\) t cflolEl- ^^^-(150)^1^ #^51^ 47fl3 C-flo] 
Efe 3Pf2(^ 7H>H, 0 ol^-o} ^)^*j) wl^ cflol^oi y^o^s. 9X^. 
<72> "X940^HlA-f ^U^^- ^sYnEXT)^ «H8~~S1H7> fe^l #tHa, ^12^5} 41 

Ji(PREV)£| ^ 1*15=7} ^-^€cf(^l950^:7jl). ^^s} ^S(PREV)^ ^ 

yj£.7> ^0.5. ^sq^, ^^^-(150)^ ¥3^1 ^l2^sf ^IsCPREVHl # 

-§-*Hr 37fl $1*1 # 47flfil cIMeKdo, D3, D6, D9M- 

955^7^1). ^, cflolEf -^^^-(150)^1^ dHERr 3P ^*ll cIMe}*] ^ o.^ 

<73> *H950i&7lHH *\]2&$- ^IJL(PREV)^ ^1^7} , ^13^2}- <0 

31 (MAIN) S] ^r*8 *15.7} ^^}7\ ^^4(^960^7^1). *V<Q , m^$c ^lJl(MAIN)^ ^ 
$ «1JE7> ^ tflolE)- ^hH-^-(150)^ *Q3i£3} ^(MAINW 

#-8-*H 3711 $1*1 ^ *>i4^ 3*11 47l| Si HHb} (Dl, D4, D7, D10)» 

^1965^7^1). <^7HH t^Sl^r clMERr 3P+l«i*(| ^1^ ^AS. JEA^ ^ & 

4. *H965#7fl ^oi] ( cflol^ Al^^-(150)^ 4^ ^Hll-BflA^^- %.*}d\ lwlS^ 
Slfe 47fl<i| cfl ol Efl- >§li #^£}( ^1970^^1). 
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<74> a]Si\- £o], ^-^oflA^ i^-^ S^ofl 4^ ^*fl ^33^ Ell 

^ ^51* 3#*>^ t|olEff nfi-g-ofl, oV^^oi M. c11°1e1-# 

^ sa^Rr Jl^7> ^cf. n*eH, ^^a^ tfloiEl-51 4€ *H1 >M« ^ 

#^ ^^1 slit oflell- ^ &cHf 3L 2}-7} ^Cf. 
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11 

#3 *JJ.°fl ^l^Jl, cf-E- *1<£ ^ 7 flo] A] 

S» IHM^ ^# -^71 

<gejS)^ Ol^Efl- #7l Cf^ 7 fl^ ^# ^ A]^6)] -§-^v<^ 
M(>l)tifl ^^#^31, #7] ^ «1S C-HolEf^ #^*>^ j£ 

#7l #7l cf^ WIS cflolBf» <ysj*H tilM ^ efl 

^8°.3. C-llolBl- 4^ #^1 . 

[3^8- 2] 

^li^i sa^-H, #71 j2.»i^#^ 
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#7l 3)1 <$^$$r A^r «1S dlo}Bfl- 3«fl -2«l^#^Rr 3«fl ^^#^ol $ 

3] 

*I121M1 Si^H, #7l 3fl>§ $3j- ^t^fe, 

#7l ^#°1H #sj^±r ^<H1*1 ^l^tb ¥ tflM-lr ^ 

feel^l-Ji, #7l «M3 fe^l^ *fll,*fl2 ^ *)13#3 ^ 
*}fe t& 7fl^ aflEf^ feej^- ^S^. ^ ^ 

#7l *fll, *)12 ^ ^13#^ ^s-i:^- AA #7l fee] t^s).^. 

^1-^13^21- #3*Rr ^ ^# ^IJl ^l^Rr 3* f^AS *}fe 

[3^*8" 4] 

*fl3^1 &°1>H, ^5}- ^^Rr, 

#71 #3 ^IJLOll -g-^H 4 V 7l ^11^^- ¥^*>^1, #71 5 

^7} ±^ ^7} £l^ ^fluM-i- *fll£3- ip^j #^<5Rr ^l^r^-^-; 

#71 #3 ^l^ioll -8-#«H A cM ^|2^^- *!JL» nr^^, #71 

7} ^ ^7> Sl^ ^lieim# ^l2^sf nr^ #J:» #3*Rr ^2^^^-; 

#71 <^ #§1 #3Lofl -§-^H #71 ^IJl-I- ^r^^Jl, #71 ^ 

^7} ^ ^7> 5)^ ^ll5fl*i* ^13^S|- *!Jl» #^SHr ^3^3-^; ^ 

#71 *fll, ^12 ^ ^13^2}- ¥3 41Jl» fe^ S^>JI, #71 feel 7J 
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*M1 #7l *m, A2 % e)^^l7i7l 49 # 

*Rr 51^1 4)#^# ^l^Kr ^ cflolEf ^ #*1. 

[3^*8" 5] 

^14^1 &<>H, # 7 1 igSj- Y3 J Hr, 

#7l afll, A]2 ^ ^13^2}- ^<HH ^ S1H7> ^ ^» #7l *fll, A}2 ^ 

6] 

aiu^n &<>h. #71 ^eii 

#7l ^11-^13^^- ¥3 ^ ^>M-^ ^JL7> «H8^ n 2-^- 

* ^ 2«m -s-71 #eh Aijr!- >a^^ t 

#7l #Efl #71 Al&Q ^ <JJL7> I^slI^ win s^-'ors ^^SlJl, 

* 

#7l ^]2^5^ ¥3 ^l^} 'lO'-^S *fl3^ ¥3 ^1^7]- ^ 

51^ 'OO^S ^5]¥ ^ ^iL3L *m cflolE} ^ #*1. 

[^T^ 7] 

7^16%H1 &oH, #7l tflolBl- ^JRr, 

#71 J2.*l^^£ ^ WIS 3l°m# ^ Zj-Zj- MWlS. ^ <a^^>JL, #71 #Bfl A] 
jL<i -g^SM #71 MWlS ^ #^Kr ^ 7fl ^1 ^El# 

«Ml-§: ¥^Hr ^^SLsL C-flo]^- -^<£ #*1. 

l^¥*J" 8] 

^7^1 5a°H, #71 ^©m 
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^ 3P+1, 3P+25. nfl, 

^"71 #Efl A±jr7> 'Ol-o)^ #71 3P+2«l*i| Wl^M m-n^, #7] #Efl #S7> 
•10*ol^ #71 3P^^fl HlES.^- ^S\3L, #7l #Bfl ^1^7> 'OO'^l ^ #7l 3P+1*1*1| «1 M 

9] 

(a) ^-»MM K«l2= ^^1 ^11 t-flo]E}-# <y^^>Jl, A-ls cf^- *l<g ^ n 
7flSl ^1# HSL«H 2\n <#7] 31 & *]E. ^#-8: Mtifl ,2.w1^1-^sKr 3: 

(b) #71 Mtifl .2.^1-^ N alS efl*S 3#*H ^-71 « # 

(c) #7l ^U-^lM^sJ- ^1^2] ^ ¥3*Rr #31; 

(d) #71 ^l-^lM^^- ^JL^ ^ ip^*t ^^Hl 2l«fl ^3 ^£7> ^ 

#31; ^ 

(e) #7l ygsg «1£7> ^ ai^I £l*JH #71 ^.wl^#^€ ^ # 
*1*1 c-iloiE}i-# #711!- ^til*Hr 3^ IK 1 -^ *m ^ «<^. 

10] 

^19%H1 SU^i, (a)^m, 

#7l *V tilM ^-g- 3«fl ^Afl^^Rr ^-g- ^1£S. S}^ Z\}o) 

Hi- ^ ^ . 
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111 

^■71 X|i-^|m^^- ^IJl^I ¥3€ B J£7} ^ 3#s)^, 
12] 

(el) -$7] ^8 B J£7} #7l aflnas*- #-§-*>^- 3wfl 
= ^ ^^(3P+2:^7HlAi o ^)<q lajE^i K7fl# ^d^s>^ #7)1; 

(e2)^7] *H2^s}- ^IJl^I Sl£7> ^A^, ^7l ^J^l #-g-S^ Mtifi 

(d3)^-7l Xfl3€^- ^1^^ Sl-£7> ^o.^, ^>7l ^1^41 #-g-*}^ Mtifl 
^^l(3P+l)o) lul^^j K7fll- <jd«|S}fe ^l^Kr 

[3^8" 13] 
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